Caring for Persons with Autism Spectrum Disorder: A Toolkit for Audiologists by Rosenthal, Melanie
City University of New York (CUNY) 
CUNY Academic Works 
All Dissertations, Theses, and Capstone 
Projects Dissertations, Theses, and Capstone Projects 
5-2019 
Caring for Persons with Autism Spectrum Disorder: A Toolkit for 
Audiologists 
Melanie Rosenthal 
The Graduate Center, City University of New York 
How does access to this work benefit you? Let us know! 
More information about this work at: https://academicworks.cuny.edu/gc_etds/3205 
Discover additional works at: https://academicworks.cuny.edu 










































A capstone research project submitted to the Graduate Faculty in Audiology in partial fulfillment 





















































CARING FOR PERSONS WITH AUTISM SPECTRUM DISORDER: A TOOLKIT FOR 
AUDIOLOGISTS 








This manuscript has been read and accepted for the Graduate Faculty in Audiology in 







______________     _________________________________ 
DATE       Barbara Weinstein, Ph.D. 









______________     _________________________________ 
DATE       Brett Martin, Ph.D. 


























Advisor: Barbara Weinstein, Ph.D. 
 
 
 As the symptoms of Autism Spectrum Disorder (ASD) can mimic those of hearing loss, 
an audiologic evaluation is often a component of the differential diagnostic process.  These 
audiologic evaluations can be complicated by social communication deficits, as well as sensory 
issues demonstrated by individuals with ASD.  Typical testing procedures may need to be 
adapted, as well as multiple appointments may be needed, to obtain sufficient audiologic 
information.  Although there is an abundance of literature suggesting that alternative approaches 
(i.e. visual schedules, social stories) should be utilized in the audiologic evaluation, there has yet 
to be a comprehensive toolkit for audiologists to use.  
This intervention toolkit was designed to facilitate an audiologic evaluation for 
individuals with ASD.  It was intended to fill literature-identified gaps in the audiological 
assessment of individuals with ASD.  This toolkit was created with three goals in mind: (1) to 
educate audiologists on the unique needs of individuals with ASD; (2) to create ASD specific 
resources for audiologists to use throughout the audiologic evaluation; (3) to optimize patient 
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AUTISM SPECTRUM DISORDER 
 
Autism Spectrum Disorder (ASD) is defined as a developmental disability that can 
significantly impact an individual’s communication, social, and behavior domains (American 
Psychiatric Association, 2013).  Individuals are clinically diagnosed with ASD, based on 
standardized criteria established by The American Psychiatric Association’s Diagnostic and 
Statistical Manual, Fifth Edition (DSM-V).  The first core diagnostic criterion is “persistent 
deficits in social communication and social interaction across multiple contexts” (American 
Psychiatric Association, 2013).  This may include difficulty relating to others and understanding 
social cues such as eye contact and facial expressions, and failure to engage in typical back-and-
forth conversation.  To meet the second core diagnostic criteria, an individual may exhibit 
“restricted, repetitive patterns of behavior, interests, or activities”, including echolalia, hand-
flapping, toe-walking, as well as demonstrate hypo or hyper responses to sensory input 
(American Psychiatric Association, 2013).  Individuals may also demonstrate difficulty with 
transitions, insist on routines, and perseverate on interests.  The other diagnostic criteria state that 
these symptoms must be “present in the early developmental period and cause significant 
impairment in social, occupational, or other important areas of current functioning” and cannot 
be explained by global delays or intellectual disabilities (American Psychiatric Association, 
2013).  Figure 1 displays behaviors associated with ASD, as indicated by the DSM-V. 
Prior to the DSM-V, the DSM-IV included four independent diagnoses - Autistic 
Disorder, Asperger’s Disorder, Pervasive Developmental Disorder- Not Otherwise Specified 
(PDD-NOS) and Childhood Disintegrative Disorder.  Under the DSM-V criteria, these separate 
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diagnoses were combined and reflected under the umbrella term of ASD (American Psychiatric 
Association, 2013).  The term “spectrum” in ASD refers to the considerable variation in 
symptoms and presentation of behaviors that individuals with ASD may exhibit, therefore 
distinctions are made utilizing severity levels (American Psychiatric Association, 2013).  These 
severity levels, ranging from Level 1 to Level 3, indicate the amount of support needed.  
Individuals with Level 1 ASD display noticeable deficits without support, however require some 
support.  Individuals with Level 2 ASD display moderate deficits, even with substantial support.  
Individuals with Level 3 ASD display severe deficits in verbal and non-verbal social 




 Figure 1: Behaviors associated with ASD (Adapted from DSM-V diagnostic criteria for ASD) 
 
Persistent deficits in 
social communcation 
and social interaction
• Deficits in social-emotional reciprocity
• Not initating interactions with others
• Lack of sharing interests, emotions, and/or affect
• Deficits in non-verbal communicative behaviors
• Absent, limited eye contact
• Lack of understanding of gestures and facial expression
• Deficits in developing, maintaining, and understanding relationships
• Lack of interest in others
• Limited imaginative play
Restricted, repetitive 
patterns of behavior, 
interests, or activities 
• Stereotyped or repetitive motor movements, use of objects, or speech
• Echolalia 
• Hand-flapping, toe-walking, rocking
• Insistence on sameness, inflexible adherence to routines or ritualized patterns of verbal or non-verbal behavior
• Need for predictable routine or structure 
• Difficulty with transitions and change
• Highly restricted, fixated interests that are abnormal in intensity or focus
• Preservative interests 
• Hyper- or hyporeactivity to sensory input or unusual interest in sensory aspects of the environment
• Visual fascination with lights or movement
• Adverse reaction to specific sounds or textures
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ASD is the fastest growing developmental disability in the United States, affecting 1 in 
59 children which represents a 15% increase in prevalence nationally from 2012 estimates 
(Centers for Disease Control (CDC) and Prevention, 2018).  Although ASD is 4 times more 
common in boys than in girls, there appears to be no significant differences among racial, ethnic, 
and socioeconomic groups (CDC and Prevention, 2018).  There is still much debate surrounding 
a single cause of ASD, however research suggests causes to be from a combination of genetic 
and environmental factors.  While ASD can be reliably diagnosed as early as the age of 2 
(Kleinman et al., 2008), the majority of children with ASD are not diagnosed until after 4 years 
of age (Baio et al., 2018).  Early diagnosis of ASD, and in turn access to early interventions, can 
lead to “improved language, social relationships, adaptive functions and fewer maladaptive 
behaviors” (Kleinman et al., 2008).  Early intervention can lead to significant reductions in ASD 
symptomatology, due to the brain’s plasticity during early periods of development (Dawson, 
2008).  
The American Academy of Pediatrics (AAP) recommends that all children be specifically 
screened for ASD during routine well-visits at 18 and 24 months, in addition to regular 
developmental surveillance at 6, 9, and 12 months of age (American Academy of Pediatrics, 
2016).  Screening tools are designed to help identify children who may exhibit symptoms of 
ASD and/or those at risk of having ASD.  These assessments can be completed by primary care 
physicians, speech language pathologists, teachers, as well as other professionals (Center for 
Disease Control & Prevention, 2018).  In 2016 survey on ASD screening practice of AAP 
members, 74% of pediatricians report utilizing the Modified Checklist for Autism in Toddlers 
(M-CHAT) for screening for ASD (Coury et al., 2017).  Other screening tools include, Ages and 
Stages Questionnaires (ASQ), Communication and Symbolic Behavior Scales (CSBS), Parents’ 
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Evaluation of Developmental Status (PEDS), and Screening Tool for Autism in Toddlers and 
Young Children (STAT) (American Academy of Pediatrics, 2016).  Children identified through 
ASD-specific screening tools should be referred for a diagnostic evaluation, as well as 
concurrently referred to early intervention services (Zwaigenbaum et al., 2015).  The importance 
of early interventions for the child’s development and progress cannot be understated, thus it is 
recommended that children who are seriously suspected of having ASD are immediately referred 
for intervention services (Zwaigenbaum et al., 2015).       
There is no medical test for ASD, rather a diagnosis is determined by interviewing family 
members and teachers (targeting information related to the child’s behavioral, developmental, 
and health history); behavioral observations; and assessments of the child’s communication, 
development, social interactions, and adaptive behaviors by a psychologist, psychiatrist, 
neurologist, or developmental pediatrician trained in the diagnosis of ASD (Center for Disease 
Control, 2018).  The Autism Diagnosis Interview-Revised (ADI-R) and Autism Diagnostic 
Observation Schedule (ADOS) are considered the “gold standards” diagnostic measures for 
assessing ASD (Falkmer et al., 2013).  The Childhood Autism Rating Scale (CARS) is also noted 
as a reliable and effective diagnostic instrument (Falkmer et al., 2013).  Due to the complexity of 
ASD and emphasis on a multidisciplinary team approach, a child being evaluated for ASD may 
be referred for additional evaluations; such as genetic testing, audiologic evaluations, vision 
testing, speech/language evaluations and neurologic testing (American Speech-Language 
Hearing Association, 2019).  The information obtained during the comprehensive evaluation is 
valuable not only for the diagnosis of ASD, but to determine appropriate intervention strategies 
to target and meet the individualized needs of the child with ASD.   
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 Intervention approaches for individuals with ASD should seek to draw on their unique 
strengths while addressing areas of weakness.  There are a variety of philosophies that have been 
proven to be effective intervention techniques for individuals with ASD.  One of the most widely 
accepted therapeutic intervention for individuals with ASD is Applied Behavioral Analysis 
(ABA), which is designed to increase desirable behaviors and decrease interfering maladaptive 
behaviors (Autism Speaks, 2019).  Structured teaching, or Treatment and Education of Autistic 
and related Communication-handicapped Children (TEACCH) method, focuses on improving 
skills of individuals with ASD and modifying the physical environment (visual structure, 
drawings, photographs) to appropriately address their deficits (Harrington & Allen, 2014).  The 
Denver model draws on principles from developmental theory to address deficits in theory of 
mind, emotion sharing, and social perception through play and communication (Harris, 
Handleman, & Jennet, 2005).  Additional effective strategies include speech-language therapy, 
physical therapy, occupational therapy, sensory integration therapy, and vision therapy.  
Although the aforementioned intervention strategies may vary slightly on their approaches, the 
American Academy of Pediatrics states that effective early intervention for children with ASD 
should including the following:  
“entry into intervention as soon as an ASD diagnosis is seriously considered rather than 
deferring until a definitive diagnosis is made; provision of intensive intervention, with active 
engagement of the child at least 25 hours per week, 12 months per year, in systematically 
planned, developmentally appropriate educational activities designed to address identified 
objectives; low student-to-teacher ratio to allow sufficient amounts of 1-on-1 time and small-
group instruction to meet specific individualized goals; inclusion of a family component 
(including parent training as indicated); promotion of opportunities for interaction with 
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typically developing peers to the extent that these opportunities are helpful in addressing 
specified educational goals; ongoing measurement and documentation of the individual 
child’s progress toward educational objectives, resulting in adjustments in programming when 
indicated; incorporation of a high degree of structure through elements such as predictable 
routine, visual activity schedules, and clear physical boundaries to minimize distractions; 
implementation of strategies to apply learned skills to new environments and situations 
(generalization) and to maintain functional use of these skills; and use of assessment-based 
curricula that address functional communication, social skills, functional adaptive skills, 
reduction of disruptive or maladaptive behavior, cognitive skills, and traditional readiness 
skills and academic skills” (Myers & Johnson, 2007).  
Due to the complex nature of ASD, it is important that professionals working with these 
individuals have an understanding of the behaviors and signs associated with ASD, as well as the 
tools used to diagnose ASD and the principles underlying interventions for individuals with 
ASD. 
HEARING LOSS 
 Hearing loss is one the most common sensory impairments, affecting nearly 5% of the 
world’s population including 34 million children (World Health Organization (WHO), 2019).  
Hearing loss can be the result of congenital or acquired factors, such as genetic causes, ototoxic 
medications, severe jaundice at birth, excessive noise exposure, aging, and/or chronic ear 
infections.  Hearing impairment is defined based on the degree of loss, ranging from mild to 
profound, and can affect either both ears or only one ear.  It can be also classified according to 
time of chronological development, from pre-lingual to post-lingual.  Hearing impairment can be 
further categorized based on the etiology/location of the pathology.  Individuals with a 
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conductive hearing loss may indicate a dysfunction of the outer and/or middle ear, whereas the 
inner ear and/or auditory nerve pathway is typically affected in individuals with a sensorineural 
hearing loss.  Individuals may also experience a combination of the both, which is known as a 
mixed hearing loss. 
Appropriate intervention for hearing loss is contingent upon the underlying cause of 
hearing loss.  Medical treatment, such as pressure equalization (PE) tubes or surgery, may be 
indicated in cases of middle ear fluid or middle ear disorders.  Various types of amplification 
may be recommended in other instances, to give better auditory access to sounds and optimize 
the child’s ability to reach full potential.  Dependent on the degree and type of hearing loss, 
amplification options may include; frequency modulation (FM) systems, assistive listening 
devices (ALDs), hearing aids (i.e., behind-the-ear, in-the-ear, receiver-in-the-canal), bone-
anchored hearing devices, or cochlear implants.  The various treatment options may be 
appropriate alone or in combination with speech- language therapy, hearing education services, 
as well as other therapies.  The Individuals with Disabilities Education Act (IDEA) ensures that 
all children with disabilities including, hearing impairment, ASD, visual impairment, intellectual 
disability, and specific learning disability; have access to appropriate education services tailored 
to their individual needs.  Children with disabilities through the age of two receive early 
intervention services under IDEA Part C, whereas children ages three to twenty-one receive 
special education and related services under IDEA Part B (IDEA, 2004).  Access to appropriate 
educational services is fundamental to the child’s future success.  
The most recognized impact of hearing impairment is access to the sound however, the 
consequences of unidentified hearing impairment extend far beyond the auditory domain.  
Hearing is fundamental for learning spoken language, facilitates communication, and fosters 
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social engagement. The findings of research have established the adverse effects of unidentified 
hearing impairment on a child’s expressive and receptive language, communication and literacy 
(Trussell & Easterbrooks, 2016), academic success, and social development.  Children with mild 
to moderate hearing loss exhibit difficulties in school, and may fall one to four grade levels 
behind without appropriate assistance (ASHA, 2015).  Research also suggests that children with 
hearing loss are more likely to demonstrate behavior problems than their hearing peers and may 
exhibit feelings of stress, loneliness, and anger (Stevenson et al., 2010).  These delays may result 
in lower educational and employment levels in adulthood (Holden-Pitt & Diaz, 1998).  
Furthermore, older adults with hearing impairment may experience reduced quality of life, 
fatigue, loneliness, and anxiety (Ciesla, Lewandowska, & Skarzynski, 2015; Dewane, 2010).  
This underscores the importance of timely diagnosis of hearing loss and implementation of 
intervention services, including speech/language therapy, hearing education services, and 
appropriately-fit amplification.   
To maximize the outcomes of children who are deaf or hard of hearing, the Joint 
Committee on Infant Hearing (JCIH) recommends that all infants should be screened for hearing 
loss by 1 month of age, infants who do not pass the hearing screening should have a diagnostic 
audiological evaluation to confirm the presence of hearing loss by 3 months of age, and infants 
with diagnosed hearing loss should receive appropriate intervention services by 6 months of age 
(JCIH, 2007).  With the implementation of universal newborn hearing screening (UNHS), 
children with hearing loss can be identified earlier and consequently begin receiving appropriate 
services earlier.  A National Institutes of Health (NIH) funded study in 2000 found that children 
with hearing loss who began treatment at an early age demonstrated comparable language skills 
to that of their hearing peers, irrespective to degree of hearing loss (NIH, 2018).  Given the 
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positive outcomes of early detection and intervention services, parents and providers must be 
cognizant of typical developmental milestones for hearing and speech and know when an 
evaluation may be warranted. Figure 2 displays typical developmental milestones for speech, 
hearing and comprehension, from birth to 2 years. 
Figure 2. Hearing, speech, and comprehension milestones, birth to 2 years (Adapted from ASHA, 2019).  
BEHAVIORS ASSOCIATED WITH HEARING LOSS AND ASD 
 Individuals with ASD may demonstrate many of the same characteristics as persons with 
hearing loss, including delays in expressive/receptive language and development of social skills 
(Davis & Steigler, 2005).  Children with hearing loss may rely heavily on gestures and exhibit 
deficits in social skills including poor communication, often seen in children with ASD (Worley, 
Matson, & Kozlowski, 2011).  Due to these communication barriers, children with hearing loss 
may try to dominate conversation and/or not participate in conversation.  A characteristic feature 
of children with ASD is the lack of engagement in others and atypical social approach (American 
Psychiatric Association, 2013).  Engagement in social interactions is essential for social-
Startles to loud sounds 
Quiets to familiar voice 
Makes cooing sounds
Change in cry for different needs (hunger, diaper)
Birth to 3 months
•Makes babbling sounds
•Moves eyes towards sound source
•Pays attention to toys that make sound and music
4 to 6 months
•Responds to name
•Localizes in response to sound
•Uses gestures and sounds to get attention
•Points to objects
7 months to 1 year
•Starts to combine 2 words "more apple" "no juice"
•Points to body parts when asked
•Follows simple commands
1 year to 2 years
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emotional development.  Children with ASD are known to have deficits in acquiring theory of 
mind (ToM), the ability to understand mental states including beliefs, desires, emotions, and 
intentions.  ToM allows an individual to be cognizant that other people’s behaviors are guided by 
their thoughts and beliefs (Wellman & Liu, 2004).  Baron-Cohen et al. (1985) suggested that 
children with ASD fail to employ ToM and attribute beliefs to others, despite a mental age 
higher to that of their typically developing peers.  
Diminished TOM abilities have also been shown in children with hearing loss.  Netten et 
al. (2017) compared the ToM development of forty-four children with moderate hearing loss to 
hearing peers.  Children with moderate hearing loss demonstrated more difficulty with desire and 
belief acknowledgement than hearing peers.  Consistent with these findings, Fijuino et al. (2017) 
found that Japanese children with hearing loss demonstrated developmental delay in false belief 
as compared to typically developing Japanese children.  Furthermore, research findings suggest a 
relationship between language abilities and false belief understanding, particularly receptive 
language and vocabulary in children with hearing loss (Fijuino et al. (2017); Netten et al. (2017); 
Jackson (2001)).   
Echolalia, or the repetition or “echoing” of words or sounds that have been heard, is a 
notable characteristic of individuals with ASD and has also been observed in children with 
hearing loss ages 18-24 months as a language-learning technique (Worley et al., 2011).  Some 
children with hearing loss may exhibit sensitivity to sounds, due to a reduced dynamic range and 
abnormal loudness growth perception (loudness recruitment).  Similarly, children with ASD may 
be hyper-sensitive to auditory stimuli and exhibit symptoms of hyperacusis, a hearing disorder 
that causes reduced tolerance and increased sensitivity to everyday sounds (ASHA, 2015).  
Research suggests that up to 40% of children with ASD have hyperacusis (ASHA, 2015).   
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Due to their similar presentations, the behaviors associated with hearing loss and ASD 
can cloud diagnostic impressions.  Audiologists may be the first point of contact in the health 
care system, as many of symptoms are auditory related and hearing is often the first reported 
parental concern in children with ASD (ASHA, 2019).  Audiologists must be aware and 
knowledge of these overlapping symptoms and when a referral may be necessary.  Even though 
there are several overlapping symptoms between ASD and hearing loss, there are still some 
defining characteristics of ASD that would not be classically seen in typically developing 
children with hearing loss. Table 1 displays various behaviors and how they may present in 
children with ASD and hearing loss. 
 Children with ASD Children with Hearing loss 
Social-emotional reciprocity Reduced sharing of 
affect/interests; limitations in 
social interaction; atypical 
social approach 
May have difficulty with social 
interactions, including participating 




Lack of eye contact, facial 
expressions, use of gestures 
May rely on visual information (eye 
contact and gestures) to 
communicate; may have difficulty 
with vocabulary, word order, and 
grammar  
Developing, maintaining, and 
understanding relationships 
Lack of interest in others; 
difficulty with “pretend” play; 
deficits in Theory of Mind 
Exhibits “pretend” play on par with 
developmental level; may have 
trouble making friends due to 
communication difficulties; deficits 
in Theory of Mind  
Stereotyped or repetitive 
speech, motor movements, or 
use of objects 
Echolalia; highly repetitive 
play with objects/toys 
May exhibit echolalia during speech 
and language development, however 
should be for a brief period of time 
Insistence on sameness, 
inflexible adherence 
Excessive resistance to change,  May prefer for predicable, but are 
less likely to be inflexible; may 
struggle with changes in routine if 
language is not yet understand   
Restricted, fixated interests Interests that are not 
developmentally appropriate, 
or excessive obsession with 
interest 
May have interests but do not 
persist for long periods of time  
Hyper-or hypo-reactivity to 
sensory input 
Sensory-seeking behaviors 
avoidance to sensory stimuli 
(covering ears),  
May have unusual responses to 
auditory stimuli (loudness 
recruitment), or sensitivity to use of 
amplification 
Table 1: ASD vs. Hearing loss 
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DUAL DIAGNOSIS: ASD AND HEARING LOSS 
 To complicate the differential diagnosis process further, studies suggest that nearly 40% 
of children with hearing loss have a co-occurring disability; intellectual disability, cerebral palsy, 
autism, and vision loss being amongst the most common (Fitzpatrick et al., 2014).  Specifically, 
the literature suggests that the prevalence of ASD among children with hearing impairment is 
higher when compared to their typically developing hearing peers.  Rosenhall et al. (1999) 
estimated that the prevalence of profound hearing loss in children with autism is 10 times higher 
than in the general population.  Research from the Gallaudet Research Institute found that 1 in 59 
children who are deaf/hard-of-hearing have an additional diagnosis of ASD (Szymanski et al., 
2012).  Children with profound hearing loss were also found to have significantly higher rates of 
co-existing ASD than children with milder forms of hearing loss (Szymanski et al., 2012).   
With the implementation of universal newborn hearing screenings, children with hearing 
loss can be detected earlier as compared to ASD.  However, ASD can often go undiagnosed in 
these children as some of the ASD-related behaviors may be attributed to the hearing loss; such 
as speech delays, lack of attention, and lack of eye contact.  Determining an additional diagnosis 
of ASD in children with hearing loss is met with challenges, given the complexities of 
determining whether social and speech/language delays can be fully accounted for by the hearing 
loss or is suggestive of a co-morbid diagnosis (Meinzen-Derr et al., 2014).  Evidence suggests 
that the diagnosis of one condition can lead to a delay in the diagnosis of the other, due to 
diagnostic overshadowing (Beers et al., 2014; Roper, 2003).  In a retrospective study of twenty-
four children with a dual diagnosis of ASD and hearing loss, a substantial discrepancy in age of 
diagnosis was indicated, with the median age of identification of hearing loss being 14 months 
and median age of ASD diagnosis being 66.5 months (Meinzen-Derr et al., 2014).  This delay in 
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an ASD diagnosis in children with hearing loss can in turn lead to delays in receipt of 
appropriate services that address both disorders (Szymanski, 2012).  Lack of progress in 
therapies and interventions may be evidenced if the child is not identified with the co-morbid 
diagnosis until later.  It has also been well-documented that parents often express primary 
concerns about hearing loss in a child who will later be diagnosed with ASD (Fitzpatrick et al., 
2014; Worley et al., 2011).  Due to this masking of symptoms, some reports suggest that children 
with hearing loss have been misdiagnosed with ASD (Worley et al., 2011). 
Despite the increased number of children with hearing loss and ASD, diagnostic 
assessment tools that are commonly used to diagnosis suspected ASD have not be validated for 
children with hearing loss.  Notably, the Autism Diagnostic Observation Schedule Second 
Edition (ADOS-2) directly states that it is not intended for use for children with sensory 
impairments (Szarkowski et al., 2014).  Mood and Shield (2014) concluded that if administered 
in the standardized fashion, the ADOS-2 may fail to identify ASD among children who are deaf 
and primary mode of communication is American Sign Language (ASL).  Without an assessment 
that matches the child’s language abilities, an accurate statement cannot be made on the child’s 
atypical language and social communication skills.  For this reason, it is imperative that 
professionals working with this population are familiar with the co-morbidity of hearing loss and 
ASD and know how to appropriately assess these children.   
Shield et al. (2017) examined differences in sign language production of 17 deaf children 
with ASD to 18 typically developing deaf children.  Results indicated that 41% of deaf children 
with ASD produced manual echolalia or “signed echoes”, regardless of early exposure to ASL. 
These findings are consistent with previous findings of Jure et al. (1991) and suggests that 
echolalia is an independent process that is a feature of language in individuals with ASD and not 
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secondary to problems with speech and hearing.  Another unique characteristic to deaf children 
with ASD is palm reversals.  Shield and Meier (2012) determined that native signing deaf 
children with ASD demonstrated a tendency to reverse inward- and outward- facing palm 
orientations, particularly on signs for letters, numbers, and days of the week; whereas no palm 
reversals were noted in typically developing deaf children.  It is believed that this reversal is 
reflective of a deficit of ToM found in individuals with ASD, rather than a motor dysfunction.  
Even though deaf children with ASD and who communicate via sign language is a very specific 
population, audiologists must be conscious of these presenting behaviors when working with 
these individuals. Table 2 displays possible red flags associated with deaf children with ASD. 
Research regarding interventions for children with hearing loss and ASD is sparse and 
limited to small case reports.  Picture Exchange Communication System (PECS) has been shown 
to be effective in promoting communication and psychosocial development in a non-verbal ten-
year-old with bilateral profound sensorineural hearing loss and autism (Malandraki & Okalidou, 
2007).  A parent-training curriculum, Webster-Stratton, was also determined to be an appropriate 
intervention for a child with a dual diagnosis of ASD and deafness (Garcia & Turk, 2007).  
Wiley et al. (2013) found that families of children with ASD and hearing loss relied on a variety 
of strategies for communication, including visual supports, social stories, PECS, sign language, 
and Augmentative and Alternative Communication (AAC) devices.  Reinforcement, video 
instruction, as well as ABA therapy have also been shown to be viable intervention options for 
children with hearing loss and ASD (Borders, Jones-Bock, & Probst, 2016).  Although these 
findings may not be generalizable, they do provide promising insight on interventions for 
children with dual-diagnosis of hearing loss and ASD.   
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Knowledge of the prevalence of the dual diagnosis of hearing loss and ASD can assist 
audiologists in addressing concerns so that appropriate referrals can be made, potentially leading 
to earlier diagnosis of ASD. In addition, it is important for therapists to understand the unique 
needs of children with hearing loss and ASD and how to effectively target both hearing and 
social communication domains during intervention.  
DEAF CHILDREN WITH ASD - RED FLAGS 
Palm reversals errors 
Echolalia, “manual echoes” 
Lack of expressive sign language 
Avoidance of pronouns in sign language (uses proper names instead) 
Pronoun reversals (referring to themselves as “you” and others as “me) 
 Table 2: Deaf children with ASD – Red flags (Resource: Shield et al.,2017, Shield & Meier, 2012) 
TESTING 
 As children with ASD often exhibit speech and language delays and atypical hearing 
behaviors, an audiologist may be among the first healthcare professionals encountered by the 
child with ASD.  Thus, “audiologists play a critical role in recognizing signs of ASD in children 
whose hearing they are testing and to make appropriate referrals for screening and diagnosis of 
ASD” (ASHA, 2015).  
Behavioral audiometry, which relies on patient participation, is considered the “gold 
standard” of audiologic assessment (American Academy of Audiology, 2012).  Appropriate 
methods used to obtain behavioral information are dependent upon the “child’s developmental, 
cognitive and linguistic level, visual and motor development, and ability to respond 
appropriately” (ASHA, 2018).  Behavioral assessment measures include, behavioral observation 
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audiometry (BOA), visual reinforcement audiometry (VRA), conditioned play audiometry 
(CPA), and conventional audiometry.  BOA can typically be performed in children as young as 6 
months of age.  Audiologists observe the child to determine behavioral changes (eye blinks, eye 
widening, startle response, increased sucking) in response to auditory stimuli (Sabo, 1999).  
VRA is the preferred behavioral technique for children developmentally between the ages of 6 to 
24 months. The child is conditioned to provide a head-turn response to auditory stimuli and the 
response is reinforced with visual reinforcers (animated toys or videos).  CPA can typically be 
reliably performed by the age of 36 months and involves conditioning the child to respond to 
sound by performing a task, such as throwing a toy in a bucket, building blocks, stacking rings, 
and placing pegs on a board (Sabo, 1999).  The activities can be changed throughout testing to 
maintain attention and interest in the task.  Conventional audiometry is typically utilized in 
children around the age of 5 to 6 years and requires the child to raise their hand or push a button 
in response to auditory stimuli (ASHA, 2018).   
 Although behavioral audiometry is considered the “gold standard”, the use of both 
behavioral and objective tests is recommended in the assessment of pediatric patients (ASHA, 
2018).  In 1976, Jerger and Hayes established the “cross-check principle”, in which immittance 
testing and/or ABR tests were used to verify or “cross-check” behavioral test results.  This test 
battery approach remains an important component of the audiologic evaluation today, 
particularly when working with individuals with developmental delays and ASD as they may not 
provide reliable and consistent behavioral responses (AAA, 2012).   
Several studies have provided evidence and support for utilizing a test battery approach 
in children with ASD.  Tharpe et al. (2006) examined the test-retest reliability of behavioral 
audiometry in children with autism.  Results suggested that 64% of behavioral response 
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thresholds of children with autism varied by 15 dB or more between tests, indicated poorer test-
retest reliability than typically developing peers.  Behavioral thresholds in response to tonal 
stimuli were also found to be significantly elevated compared to speech stimuli thresholds, 
despite normal electrophysiologic test results (Tharpe et al., 2006).  This further supports the 
need of both subjective and objective tests during audiologic assessment of children with ASD. 
MODIFICATIONS OF HEARING TESTS FOR CHILDREN WITH ASD 
Given that many of the communication and social symptoms overlap, an audiologic 
evaluation is often a component of the differential diagnostic process, yet some of the defining 
features of ASD make complicate typical testing procedures.  Many of the sensory issues that 
accompany ASD can prove to be barriers in the audiologic assessment, which “delivers a barrage 
of tactile, auditory, and visual stimuli, such as the use of headphones and probes, use of visual 
reinforcement or play audiometry toys, and/or use of touch as a method for reassuring a client” 
(Davis & Steigler, 2005).   
Audiologic assessments of children with ASD can be challenging even for the most 
seasoned clinician.  Some children with ASD may be sensitive to touch and in-turn may not 
tolerate headphones to obtain ear-specific information or may resist manipulation of the ear for 
otoscopy and immittance testing.  Although otoscopy and tympanometry are routinely performed 
prior to behavioral testing, it may be beneficial to perform these components last for children 
who cannot tolerate manipulation of the ear.  Sound-field testing may be indicated in children 
who refuse to wear headphones or constantly remove transducers (Davis & Steigler, 2005).  
Children with ASD demonstrate insistence on routine and avoidance of novel situations.  
Exposure to new environments and people, such as a small sound-proof booth and audiologist, 
may be a daunting task for an individual with ASD thus increasing anxiety and fear (Davis & 
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Steigler, 2005).  Multiple appointments may be necessary to obtain complete, accurate, and 
reliable information.  Serial evaluations and repeated exposures can reduce the “newness” of the 
testing environment and hopefully reduce anxiety and fear (Brueggeman, 2012).  Some children 
with ASD exhibit hyper-responsiveness to auditory stimuli, which may result in humming, 
covering of the ears, or crying in response to certain sounds.  Conversely, some children may be 
hypo-sensitive to sounds and may not respond appropriately to auditory stimuli.  Although 
conditioning to the task is a key feature in pediatric audiology, children with ASD may require 
additional trials and time before the concept is understood.  Speech testing can prove to be a 
challenge, as many children with ASD exhibit echolalia and are uninterested in speech/ 
interacting with others (CDC, 2018).  In addition, some children may be non-verbal or not have 
intelligible speech.  Not only should the child’s expressive language abilities be taken into 
account, but their receptive language must be considered when determining appropriate tasks.  
Incorporating the child’s favorite songs in speech detection testing may gauge interest in the 
task.  Behavioral problems may also interfere with audiologic information, as the child may 
refuse to participate in testing procedures or cannot be reliably conditioned.  Depending on the 
cooperation of the child, the audiologist may have to rely on objective measures such as 
otoacoustic emissions (OAEs) or auditory brainstem response (ABR).  These issues can pose as 
an obstacle to obtaining valid and reliable audiologic information. 
Audiologists must be willing to adapt procedures or utilize various techniques to 
overcome the unique challenges associated with testing children with ASD.  When determining 
appropriate testing procedures for children with ASD, it is critical to consider not only 
chronological age but developmental age of the child.  The audiologist may also have to 
prioritize what audiologic information is most important to obtain at that time and modify the 
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testing procedures accordingly.  The American Academy of Audiology (AAA, 2018) 
recommends that when possible, two-person testing should be performed in children with 
developmental delays to help maintain proper placement of transducers, minimize distractibility, 
and keep child’s attention on-task.  Figure 3 displays tips for overcoming challenges associated 
with audiologic assessment in children with ASD.   
 
Figure 3: Tips & Tricks: Audiologic Assessment of Children with ASD (Adapted from ASHA, 2018) 
In a 2003 survey of audiologists, otoacoustic emissions (OAEs), conditioned play 
audiometry (CPA), visual reinforcement audiometry (VRA), behavioral observation audiometry 
(BOA), and auditory brainstem response (ABR) testing were considered the best testing methods 
for patients with autism (Downs, Schmidt, & Stephens, 2005).  In a retrospective chart review of 
113 pediatric patients with a known diagnosis of ASD, researchers found that 55% of testing 
methods utilized were not typically expected for the age of the patient (Rosenthal, Tuchman, 
Wang, & Ellis, 2019).  This further highlights the fact that modifications or deviations from 
typical audiologic procedures may be necessary, particularly in the ASD population.   
















may be necessary to 
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The American Speech and Hearing Association (ASHA) provides a comprehensive list of 
suggestions regarding audiologic assessments for individuals with ASD, including:  
“ minimizing distractions in the test suite; using visual schedules to support audiological 
testing sequence; partnering with parents and the managing SLP, who are more familiar with 
the individual’s behaviors, interests, and needs; using the individual’s primary/preferred 
language form (e.g., spoken language, sign, picture symbols, or AAC devices); increasing the 
individual’s familiarity with the assessment procedures prior to testing, such as through the 
use of social stories, visual schedules, or practicing with a favorite doll or stuffed animal; 
allowing the individual to touch and explore earphones that will be used during testing to help 
him or her overcome tactile sensitivity and related anxiety; incorporating flexibility in the 
assessment situation (e.g., testing order or earphone type); practicing appropriate motor 
movements in response to test stimuli; knowing what is reinforcing to the individual (e.g., 
food, clips from favorite videos, playing with favorite toy) and using these reinforcers to 
reward appropriate behavioral responses to test stimuli; considering the use of multiple 
sessions to obtain complete results; being aware of the individual’s signs of distress and 
terminating testing before the situation escalates; and considering the need for auditory 
brainstem response (ABR) testing when behavioral audiometry is not possible” (ASHA, 
2018).  
 With the increasing prevalence of ASD, it is highly likely that audiologists will encounter 
individuals with ASD.  Audiologic procedures are often left up to the discretion of the 
clinician and therefore, the obtained results and recommendations may vary amongst 
providers.  Audiologists must be familiar with the sensory issues that may present as obstacles 
for typical audiologic testing and appropriate modifications that can be used to overcome 
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these challenges. When working with the difficult-to-test population, the audiologist must be 
willing to adapt the test battery to match the abilities of the patient while still obtaining 
reliable results.  
CONSIDERATION FOR TOOLKIT 
 As delineated by the Scope of Practice in Audiology set forth by The American Speech-
Language-Hearing Association (ASHA), “audiologists provide patient-centered care in the 
prevention, identification, diagnosis, and evidence-based intervention and treatment of hearing, 
balance, and other related disorders for people of all ages” (Scope of Practice in Audiology, 
2018).  Patient-centered care focuses on the individual as a whole – considering their unique 
values, needs, communication styles, and social circumstances and lifestyles.  Within patient-
centered care, patients are active participants in their medical decisions and viewed as an equal 
partner to the professional.  Keeping this theory in mind, it is imperative that audiologists 
understand the unique needs, communication styles, and social circumstances of individuals with 
ASD as well as have knowledge and access to the tools that can be used to facilitate these 
interactions. 
Visits to medical professionals can be a challenge for children with ASD, their families, 
and healthcare providers.  The medical setting is often filled with loud noises, large groups of 
people, unfamiliar sounds, and artificial lights, which can be over-stimulating for the child and 
induce anxiety.  Research suggests that cognitive-behavioral therapy and demonstrating a routine 
schedule can be effective in reducing distress and anxiety associated with visiting a health 
professional (Warner et al., 2011).  With increasing prevalence of ASD, increased understanding 
of ASD and perceived difficulties, as well as shift to providing patient-centered, there has been 
more focus on addressing and accommodating needs of individuals with ASD during visits to 
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medical professionals.  Professionals, initiative organizations (i.e., ASD Toddler Initiative 
Project at Frank Porter Graham Child Developmental Institution) and advocacy organizations 
(Autism Speaks) have already developed toolkits and social stories for medical settings, such as 
visiting the dentist or getting blood taken.  These toolkits are often tailored to be specific to the 
facility and/or individual and cannot be used for the general population.  They serve as not only a 
resource for parents, but for those professionals working with individuals with ASD to guide 
their interactions with the individual and promote patient-centered care.  
To date, there has not been a comprehensive toolkit for the audiologic assessment. Given 
the increase in prevalence of ASD and overlap in symptoms between ASD and hearing loss, 
there is a need for such a resource within the field of audiology.  Audiologists specialize in the 
diagnosis and treatment of hearing related disorders, however may not be well-versed in working 
with individuals with ASD.  A toolkit would provide the audiologist with relevant information, 
specifically addressing audiology related concerns, and serve as resource for audiologists when 
working with this population.  Successful implementation of a toolkit can not only benefit the 
child and parent experience, but also the audiologist’s time and efforts. 
TOOLKIT COMPONENTS  
  No two individuals with ASD are the same, thus it is clear that a single intervention 
cannot be effective for all individuals with ASD.  Audiologists must be equipped with many 
different techniques in their toolkit and know how to apply these different tools to maximize 
outcomes (Kasari & Smith, 2013).  Visual schedules, social stories, as well as sensory input 
activities have been shown to help promote relaxation in individuals with ASD (White et al., 
2009).  Individuals with ASD often feel anxious in response to change in routine or unfamiliar 
situations.  Visual supports can serve as a tool to help the individual understand what is going to 
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happen and cope with change, as well as enhance receptive communication.  Individuals with 
ASD have also demonstrated strengths in memory and their ability to use visual information.  
Research suggests that visual information can enhance the functioning of children with ASD 
(Janzen & Zenko, 2003).  Treatments utilizing language and storytelling features including 
narratives and poetry, have been shown to help children with ASD manage stress and promote 
expression of feelings (Del Valle et al., 2001).  These features were all considered when 
developing and determining appropriate components of the toolkit, “Caring for persons with 
Autism Spectrum Disorders: a toolkit for audiologists”.    
This toolkit was designed to serve as a guide for audiologists to assist in meeting the 
needs of the growing population of patients with ASD.  It was intended to fill literature-identified 
gaps in the audiological assessment of individuals with ASD.  This toolkit was created with three 
goals in mind: (1) to educate audiologists on the unique needs of individuals with ASD; (2) to 
create ASD specific resources for audiologists to use throughout the audiologic evaluation; (3) to 
optimize patient and family care throughout the audiologic evaluation. 
The toolkit is comprised of: picture communication cards, a social story “Going to the 
hearing doctor,” a First-then board, a visual schedule “Going to the hearing doctor”, and a guide 
for parents of children with ASD “A Parents Guide to the Audiology Appointment”. 
Components of the toolkit can found in Appendix A.  
SOCIAL STORY 
 Social Stories™, introduced in 1993 by Carol Gray, is a widely recognized intervention 
strategy for individuals with ASD.  Although there have been several revisions with increasing 
research and experience, the underlying goal of Social Stories™ has remained the same – “to 
share accurate information using a content, format, and voice that is descriptive, meaningful, and 
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physically, socially, and emotionally safe for the audience” (Gray, 2014).  This intervention 
strategy seeks to address areas of need in individuals with ASD, such as the insistence on routine 
and likeness for predictability (American Psychiatric Association, 2013); preference for visual 
learning; and inability to accurately “read” social situations (Gray, 2014). 
  A Social Story™ is short written story, usually accompanied by pictures or symbols, 
describing a social situation, task or activity in terms of relevant cues and expected behaviors 
associated with that activity.  The stories can be used to eliminate undesired behaviors, introduce 
desired behaviors, or prepare an individual for a new/unfamiliar experience.  Social Stories™ 
should be written from the perspective of the child, as many individuals with ASD experience 
difficulty understanding other’s perspectives and relating to others.  The story should seek to 
answer relevant ‘wh’ questions such as what is happening, where it is occurring, or why 
something is happening (Gray, 2014).  According to Gray’s guidelines (2014), a story can be 
comprised of two main types of sentences: 1) descriptive and 2) coaching.  Descriptive sentences 
represent an un-biased statement of fact, whereas coaching sentences guide behavior by 
describing possible appropriate responses.  It is recommended that stories maintain a ratio of at 
least 2 descriptive sentences for every coaching sentence.  
 Examples of descriptive sentences:  
  “The hearing doctor is going to check my ears and make sure I can hear” 
  “The hearing doctor will put headphones on me” 
 
 Example of coaching sentences:  
  “If I need a break, I can ask the hearing doctor” 
  “When I am wearing headphones, I will try to have quiet hands” 
 
To date, Social Stories™ have been applied in a variety of settings including the 
classroom, hospitals, doctor’s offices, and community settings to help adapt undesirable 
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behaviors.  Even though much of the research regarding this intervention technique has been 
small subject pools, there is encouraging evidence to suggest that this intervention technique can 
have positive impacts on behavior in other disciplines (Crozier & Tincani, 2007; Kokina & Kern, 
2010).  Schneider and Goldstein (2010) evaluated the effects of social stories on on-task 
behaviors, for three males diagnosed with ASD and concluded that on-task behaviors in the 
classroom improved for all children with the implementation of social stories.  Researchers also 
suggested that individuals with ASD may benefit from a visual depiction of the social story and 
visual schedules could be utilized to supplement effects of the story.  Social stories have also 
been found to reduce disruptive behaviors (i.e. shouting, tipping chairs, inappropriate staring) in 
three males ages 7 to 15 (Scattone et al., 2002).  Within the medical setting, social stories and 
visual schedules have been found to reduce distress and establish familiarity with the hospital or 
medical setting (Vaz 2013; Mesibov et al., 2002).  Ivey et al. (2004) demonstrated that social 
stories increased target behaviors (visiting a novel location or playing with a new toy) in children 
diagnosed with Pervasive Developmental Disorder (PDD) for preparation for a novel situation in 
a children’s hospital.  Drake et al. (2012) examined the perceptions of a coping kit, which 
included social script book; communication cards; distraction items; pad of paper and pencil; and 
picture communication card set, in a group of 24 nurses in a pediatric hospital.  Most of the 
nurses (79.2%) indicated that the child responded positively to the intervention and the child and 
would use the intervention again.  Despite the lack of empirical research with strong validity, 
Social Stories prove to be an un-obtrusive, cost-effective, and convenient intervention strategy 
for children with ASD.  To date, there has been no formal research done regarding the use of 
Social stories, within the audiologic assessment.  Previous literature demonstrates a promising 
foundation on which to build future research.  
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 Social stories are utilized to prepare a child for an unfamiliar occurrence or potentially 
stress-inducing conditions, which can be the case during a visit to the doctor or when entering a 
sound booth (Nichols et al., 2005).  The social story, “Going to the hearing doctor” was designed 
to help the child prepare for the audiology appointment, which is often a novel situation.  The 
story was created with Picture Exchange Communication System symbols, which have been 
shown to be an effective method of communication for children with ASD.  Many social stories 
utilize actual pictures of the clinic and testing procedures, however that reduces the 
generalizability of the story, limiting the use to only within that facility.  As this social story and 
toolkit components were designed to be a resource for audiologists across clinical settings, PECS 
symbols were determined to be the most appropriate visual representation.  The symbols were 
adapted using Board Maker Online, a special education platform which provides online 
resources and education supports for parents and professionals.  Symbols relevant to the 
audiologic evaluation were chosen from the online platform.  The labels associated with the 
symbols were changed and tailored to reflect what an audiologist might say during the audiologic 
evaluation.  For example, tympanometry may be explained as “taking a picture of your ear” and 
“it may tickle”, as opposed to “you are going to feel some pressure in the ear to see how your 
eardrum is moving.”  Figure 4 displays pages of social story regarding tympanometry.  Using the 
same terminology in the story that would be used in the testing situation may make the individual 
with ASD less fearful of the novel situation.  The story goes through the various components of 
an audiologic evaluation, including otoscopy, tympanometry, behavioral testing, and speech 
testing.  It also addresses waiting in the waiting room, which can prove to be difficult for 
children with ASD.  As each page describes a different procedure of the audiologic evaluation, 
audiologists and/or parents can easily remove pages that are not appropriate for the patient/child.  
 27 
Expected behaviors are also addressed, such as waiting for the sounds and not touching 
headphones, “quiet hands”.   
 
 
 Figure 4: Excerpt from “Going to the Hearing Doctor”  
 Ideally, the social story should be mailed home prior to the audiologic evaluation with the 
accompanied A Parent’s Guide to the Audiology Appointment.  The parent should review the 
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story several times prior to the appointment and should also be encouraged to bring the story to 
the appointment.  It is also recommended that the audiologist have a copy of the story easily 
accessible during testing, in case it is needed to remind the child of what is going to happen.  
Included in the toolkit is also a page of the symbols used in the social story, which can be cut out 
and used within the audiologic evaluation.  
 Advance preparation is key with individuals with ASD, so exposure to the social story 
prior to the appointment can help prepare the child on what to expect.  In addition, applying 
social stories in the audiologic may reduce the number of subsequent appointments due to lack of 
cooperation, and in turn financial costs associated with additional appointments.  
FIRST- THEN BOARD 
 First-then board can be helpful technique to help individuals with ASD follow directions 
and learn new skills, as well as increase compliance.  Based on the Premack principle, a principle 
of reinforcement in which more probable behaviors reinforce less probable behaviors, a first-then 
board pairs a non-preferred task (first item) with a preferred task (Barton, 2013).  After 
completion of the “first” non-preferred task, the individual must be rewarded with preferred task.  
This helps the individual with ASD understand the value of the First-then board, as well as build 
a foundation of trust between the two individuals.  Children with ASD respond better when 
expectations are simple and concise, which is the case with the first-then board.  
 First-then boards are an easy intervention technique, that can be readily accessible during 
the audiologic evaluation.  The first-then board displays two pictures.  The same symbols from 
the social story are utilized for the first-then board, with hopes that the symbols can be 
generalized across components and are familiar with the child.  The first-then board serves to 
help with specific-task completion and may motivate the child to engage in the less preferred 
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activity.  The audiologist must determine what task they would like the child to complete (placed 
in the first box) and then choose a task that may be preferred for the child (placed in the then 
box).  Audiologists should pick a task that the child may not want to participate in, such as 
wearing headphones and pair it with a reward or preferred task, such as taking a break.  The first-
then board with symbols should be on display for the child to see. Table 3 displays how to use 
the first-then board.  In addition, the child can be verbally prompted or reminded, “first 
headphones, then break” to reinforce the task at hand and promote adherence.  Figure 5 displays 
an example of the first-then board with the picture symbols.  
How to use first-then board: 
1. Choose one symbol for the non-preferred task and place in first box.  
2. Choose one symbol for the preferred task and place in the then box.  
3. Show the child the first-then card and point to the two symbols. Make sure to say “First 
(non-preferred task), then (preferred task). 
4. If the child resists or gets off task, gently remind them of the first-then card 
5. Once the non-preferred activity is completed, remove from the board and point to the 
preferred activity symbol. Tell the child “Now (preferred activity).  
Table 3: How to use first-then board 
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Figure 5: Example of first-then board 
VISUAL SCHEDULE 
 Visual schedules are visual tool (i.e. pictures or symbols) that depicts exactly what is 
going to happen within a particular task or activity, in chronological order.  This approach breaks 
down the task into manageable components.  In 2009, visual schedules were identified as 
evidence-based practice for promoting self-regulation in children with ASD, ages 3 to 14 by the 
National Autism Center (National Autism Center, 2009).  
  Picture schedules have been shown to an effective strategy for decreasing anxiety- 
related, challenging behaviors (Matson, 2009), as well increasing compliance (Spriggs et al., 
2007) in educational settings.  Research has also been conducted within the medical setting 
regarding the effectiveness of visual schedules.  Chebuhar, McCarthy, Bosch, and Baker (2013) 
surveyed medical professionals and parents/caregivers of individuals with ASD on whether 
picture schedules reduced maladaptive behaviors and alleviated distress within a tertiary hospital 
setting.  More than 87% of staff members and 88% of parents/caregivers felt the use of picture 
FIRST THEN
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schedules decreased the patient’s distress.  Not only were visual schedules effective for 
decreasing distress in the patient, but parent/caregivers also expressed a reduction in their own 
levels of anxiety. Visual schedules are often familiar to children with ASD, as they are routinely 
used in the school and therapy settings.  The importance of visual schedules as a mechanism for 
increasing patient awareness regarding a novel situation cannot be overstated. 
 Within the audiology setting, the visual schedule can be utilized to demonstrate the 
various components of testing procedures.  Again, the same symbols are utilized to have 
continuity across the various toolkit components.  The visual schedule should be displayed so 
that the child can easily visualize it and refer to it if necessary.  Table 4 explains how to use the 
visual schedule. An example of a complete visual schedule for the audiology appointment is 
displayed in Figure 6.  
How to use the visual schedule:  
1. Choose up to 5 tasks or activities from the picture symbols to include on the schedule.  
2. Explain to the child what they will be working for (rewards may be food brought by parent, toys, 
stickers).  
3. Place the pictures symbols on left set of boxes on schedule in chronological order in which they will 
happen. Attach the Velcro from the back of the symbol to your desired place on the schedule.  
4. When it is time for the activity/task, point to the picture symbol and verbally explain it is time for that 
activity or task. Once the child complies and the task is completed, the picture symbol can be moved to 
the corresponding box on the right. This signifies that this task is completed.  
5. As each task is completed, you can count how many tasks are left. Once all tasks are completed and in 
the right-hand boxes, the patient should be immediately rewarded with their desired item. 






Figure 6: Example of visual schedule 
A PARENT’S GUIDE TO THE AUDIOLOGY APPOINTMENT 
For individuals with ASD, the value of advance preparation cannot be understated.  This 
preparation part often falls on the shoulders of the parents or caregivers of children with autism.  
It has been well established that parents of children with ASD perceive higher levels of stress 
than parents of typically developing children or other developmental disabilities (Tomanik et al., 
2004; Wiley et al., 2018).  Parents of children with ASD also report feelings of “isolation, 
frustration, and fatigue” (Carbone et al., 2010), less satisfaction with their health services and 
care (Montes, Halterman, & Magyar, 2009), and higher levels in avoidance strategies than 
parents of typically developing children (Cuzzocrea et al., 2016).  Furthermore, the rate of 
GOING TO THE HEARING DOCTOR
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divorce is almost twice as high in families of children with ASD than in families with typically 
developing children (Hartley et al., 2010).  Families of children with a dual diagnosis of hearing 
loss with ASD were found to experience overall higher levels of stress as compared to families 
of children with hearing loss only ASD (Wiley et al., 2018).  It is well-established that stress not 
only has a negative effect on cognitive function, but also has been shown to impact memory, 
muscle tension, the cardiovascular system, gastrointestinal system, and reproductive systems 
(Yaribeygi et al., 2017).  Given the known effects of stress on the mind/body and increased stress 
levels in families of children with ASD, the importance of effective communication and 
collaboration amongst families and healthcare providers cannot be understated.  Healthcare 
providers working with this population need to be mindful of the potential struggles and 
difficulties families with ASD may face and provide services that could potentially ease some of 
the associated stress and burden of these families.  
There has been a plethora of research indicating that 40 to 80% of medical information 
provided by healthcare professionals is immediately forgotten (Richard, Glaser, & Lussier, 
2017).  Of the retained information, almost half is recalled incorrectly (Kessels, 2003).  Various 
factors impacting recall ability include: age, educational level, amount of information presented, 
order of information presented, and mode of presentation (Watson & McKinstry, 2009).  Anxiety 
and stress, which is common during the medical encounter, have also been shown to negatively 
influence recall of information.  The ability to recall information has been suggested to predict 
patient satisfaction and adherence to recommended treatments (Watson & McKinstry, 2009).   
To make informed decisions, families of children with ASD must understand the 
recommendations made by healthcare providers.  Given increased levels of stress and fatigue, it 
can be presumed that families of children with ASD may have difficulty recalling information by 
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healthcare providers.  The use of written or visual material, as well as simple and concise 
instructions have been shown to help with remembering information (Kessels, 2003).  These 
were the motivating factors to creating the parent resource component of the toolkit, “A Parent’s 
Guide to the Audiology Appointment”.  
“A Parent’s Guide to the Audiology Appointment” was developed as an informative 
resource for families of children with ASD and to provide a general understanding of what to 
expect during an audiology appointment.  It is not intended to be a comprehensive and in-depth 
resource, but rather a concise introduction to audiology and serves to open the lines of 
communication between the parent and the professional.  The components of the guide seek to 
address some of the question’s parents may have regarding the appointment and what it entails. 
The intention is for the guide to be given to the parent at the time of scheduling the appointment 
or mailed home prior, if the appointment was scheduled over the phone or through a referral.  It 
is with hopes that this resource will help parents knowledgeably prepare for the appointment and 
ease some of the related stress. Figure 7 displays the parent’s guide. 
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Figure 7: A parent’s guide to the Audiology appointment  
DISCUSSION 
  As the symptoms of Autism Spectrum Disorder (ASD) can mimic those of hearing loss, 
an audiologic evaluation is often a component of the differential diagnostic process.  These 
audiologic evaluations can be complicated by social communication deficits, as well as sensory 
issues demonstrated by individuals with ASD.  Typical testing procedures may need to be 
adapted, as well as multiple appointments may be needed, to obtain sufficient audiologic 




WHO IS AN 
AUDIOLOGIST? 
An audiologist is a 
healthcare 
professional who 
specializes in the 
diagnosis, treatment, 
and management of 
hearing and balance 
disorders for people of 
all ages.  
 
 





WHAT TO EXPECT 
Hearing is more than 
just your ears! Hearing 
is critical for speech and 
language development 
and communication. A 
hearing test may be 
recommended for your 
child if there are 
concerns about their 
speech, hearing, and/or 
development.  
 
Here are some 
questions the 
audiologist may ask: 
o Birth history  
 
o Newborn hearing 
screening results 
 
o History of ear 
infections 
 
o Family history of 
hearing loss 
 
Please bring any 
previous hearing 
information, including 
ABR test or hearing test 
results.  
 
The hearing test 
consists of many 
different parts and may 
be altered to best meet 
the needs of your child. 
Hearing tests generally 
include:  
➢  Case history  
 
➢  Otoscopy involves 
looking into the ear 
 
➢  Tympanometry 
measures the 
middle ear function 
 
➢  Behavioral testing 
in which the 
audiologist watches 
your child’s 
response to sounds 
(may be performed 
in the speakers or 
with headphones) 
 
➢  Otoacoustic 
emissions used to 




The audiologist will try to 
get as much information 
as possible to understand 
how your child is hearing.  
 
Here are some tips to help 
prepare for your visit to 
the audiologist. 
 
➢  Try to schedule 
your appointment 
around the best 
time of day for 
your child.  
 
➢  We have stickers!  
But please bring 
any foods or toys 
your child enjoys 
that can be used 
as rewards. 
 
➢  A social story about 
going to the ear doctor 
can be found in this 
packet. Please introduce 
and read this to your 
child prior to their 
appointment.  
 
➢  Practice wearing 
headphones, while your 
child is listening to 
videos or music at home.  
It may take several 
appointments to 
determine how your 
child is hearing.  
You know your child 
best! Please let us 
know other ways we 
can help your child.    
 
 
A Parent’s Guide to the 
Audiology Appointment  
 
 
Your appointment is scheduled for:  
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with hearing loss.  Therefore, audiologists must be aware of how to modify and adapt testing 
procedures to accommodate this population.  Although there is an abundance of literature 
suggesting that alternative approaches (i.e. visual schedules, social stories) should be utilized in 
the audiologic evaluation, there has yet to be a comprehensive toolkit for audiologists to use.  
This intervention toolkit was designed to facilitate an audiologic evaluation for 
individuals with ASD.  It was intended to fill literature-identified gaps in the audiological 
assessment of individuals with ASD.  This toolkit was created with three goals in mind: (1) to 
educate audiologists on the unique needs of individuals with ASD; (2) to create ASD specific 
resources for audiologists to use throughout the audiologic evaluation; (3) to optimize patient 
and family care throughout the audiologic evaluation. Future research should seek to address the 
effectiveness of this toolkit within the audiology setting, in decreasing the number of 
appointments required or increasing the amount of audiologic information obtained.  
CONCLUSION 
As the number of individuals diagnosed with ASD continues to grow, audiologists need 
to develop a deeper understanding of the unique needs of these patients to provide more effective 
family-centered care.  
  Although there is support for these toolkit items in school/community settings, as well as 
medical settings, future research is needed in regards to the effectiveness of these intervention 
strategies within the audiology setting.  Future research should focus on completing an 































TOOL 3: Visual schedule – Going to the hearing doctor 
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WHO IS AN 
AUDIOLOGIST? 
An audiologist is a 
healthcare 
professional who 
specializes in the 
diagnosis, treatment, 
and management of 
hearing and balance 
disorders for people of 
all ages.  
 
 





WHAT TO EXPECT 
Hearing is more than 
just your ears! Hearing 
is critical for speech and 
language development 
and communication. A 
hearing test may be 
recommended for your 
child if there are 
concerns about their 
speech, hearing, and/or 
development.  
 
Here are some 
questions the 
audiologist may ask: 
o Birth history  
 
o Newborn hearing 
screening results 
 
o History of ear 
infections 
 
o Family history of 
hearing loss 
 
Please bring any 
previous hearing 
information, including 
ABR test or hearing test 
results.  
 
The hearing test 
consists of many 
different parts and may 
be altered to best meet 
the needs of your child. 
Hearing tests generally 
include:  
➢  Case history  
 
➢  Otoscopy involves 
looking into the ear 
 
➢  Tympanometry 
measures the 
middle ear function 
 
➢  Behavioral testing 
in which the 
audiologist watches 
your child’s 
response to sounds 
(may be performed 
in the speakers or 
with headphones) 
 
➢  Otoacoustic 
emissions used to 
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